A perspective on the hormonal abnormalities of obesity: are they cause or effect?
Studies in our laboratory and elsewhere have demonstrated numerous abnormalities of steroid and polypeptide hormone secretion in obesity: hyperestrogenemia and hypogonadotropic hypogonadism in obese men; diminished SHBG levels in both sexes; elevated free testosterone and free estradiol in obese women; PCOS-like gonadotropin and sex-hormone abnormalities in obese women; elevated serum insulin in both sexes; blunted stimulability of prolactin, growth hormone, and vasopressin in both sexes; and elevated basal levels and blunted stimulability and suppressibility of beta-endorphin in both sexes. All of these abnormalities have been clearly shown to be partly or completely reversible with weight loss, with the exception of the endorphin abnormalities. In that area, four out of the five studies reported show no reversibility with weight loss. Reversibility of nearly all the hormonal abnormalities of obesity (i.e., all but the hyperendorphinemia) by weight loss suggests that none of them is causative of obesity. Nevertheless, some of the reversible abnormalities may secondarily amplify the morbidity associated with obesity: the hyperinsulinemia may be related to the increased risk of hypertension, hyperlipidemia, coronary disease, and Type II diabetes; the elevated levels of free estradiol in obese women may be related to their increased risk of breast and endometrial cancer. The role of hyperendorphinemia in obesity clearly requires further investigation, since it is the only observed hormonal abnormality that appears to be non-reversible by weight loss, and also since there seems to be increased sensitivity to beta-endorphin in obesity. The possibility that endorphin abnormalities may be causal in obesity cannot be ruled out.